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@>  Slice  lip  adjustment. 

@  A  device  for  use  in  conjunction  with  a  slice  lip  (13)  ad- 
justing  mechanism  for  controlling  the  distribution  of  stock 
across  the  web  of  a  paper  machine  to  obtain  a  desired  cross- 
machine  profile  of  basis  weight,  moisture,  caliper  and  the 
like.  The  slice  lip  (13)  abuts  a  slice  body  (12)  but  is  at  least 
slightly  movable  relative  thereto.  An  apertured  adjusting 
arm  (17)  engages  the  slice  lip  (13)  for  fine  adjustment  of  the 
lip  position.  Disengagement  between  the  adjusting  arm  (17) 
and  the  slice  lip  (13)  is  prevented  by  a  headed  bolt  (33)  in 
combination  with  a  plug  (41)  and  a  compressed  spring  (38) 
which  acts  between  the  plug  (41)  and  the  adjusting  arm  (17). 
A  tube  (39)  is  provided  for  receiving  the  plug  (41)  at one  end, 
with  the  opposite  end  of  the  tube  (39)  being  spaced  from  the 
adjusting  arm  (17)  by  a  small  predetermined  clearance  (b) 
thereby  limiting  the  extent to  which  the  adjusting  arm  (17)  can 
move  away  from  engagement  with  the  slice  lip  (13).  Locking 
means  (48)  are  provided  to  lock  the  tube  (39)  in  an  adjustable 
position  relative  to  the  plug  (41). 



T h i s   i n v e n t i o n   i s   in  t h e   f i e l d   of  s l i c e   l i p   a d -  

j u s t i n g   d e v i c e s   w h e r e i n   d i s e n g a g e m e n t   or  d i s o r i e n t a t i o n  

b e t w e e n   t h e   s l i c e   l i p   and  t h e   a d j u s t i n g   arm  a r e   p r e v e n -  
t e d .  

The  p r i o r   a r t   c o n t a i n s   n u m e r o u s   e x a m p l e s   of  p a -  

p e r m a k i n g   m a c h i n e s   p r o v i d e d   w i t h   means   f o r   c o n t r o l l i n g  

t h e   s l i c e   o p e n i n g   to   t h e r e b y   v a r y   t h e   p r o f i l e   of  t h e  

p a p e r   in  t h e   c r o s s - m a c h i n e   d i r e c t i o n   w i t h   r e s p e c t   t o  

b a s i s   w e i g h t ,   m o i s t u r e ,   c a l i p e r   and  t h e   l i k e .  

B e a c h l e r   p a t e n t   No.  3 , 0 1 4 , 5 2 7   d e s c r i b e s   a  p a p e r  
m a c h i n e   h a v i n g   a  g e n e r a l l y   t r i a n g u l a r   s h a p e d   h e a d b o x  

w h e r e i n   t h e r e   i s   an  i n l e t   p r o v i d e d   a t   one  apex   of  t h e  

t r i a n g l e   and  a  s t o c k   o u t l e t   a t   a n o t h e r   a p e x ,   t o g e t h e r  

w i t h   p i v o t   means   a t   t he   t h i r d   apex   w h i c h   p e r m i t s   a n  

a s s o c i a t e d   w a l l   to   move  r e l a t i v e   to   a n o t h e r   w a l l   f o r -  

ming  t h e   t r i a n g u l a r   h e a d b o x .   The  d e v i c e   p r o v i d e s   d i r e c t  

means   f o r   m a t c h i n g   t h e   f l o w   r a t e s   of  s t o c k   to   t h e   p a p e r  
m a c h i n e   s p e e d ,   s t o c k   c h a r a c t e r ,   and  b a s i s   w e i g h t   of  t h e  

s h e e t   to  be  f o r m e d   on  t h e   m a c h i n e   by  v a r y i n g   a  p l u r a l i t y  

of  a d j u s t a b l e   t h r o a t   d i m e n s i o n s   in  t h e   i n l e t .  

B e e c h e r   p a t e n t   No.  3 , 4 1 3 , 1 9 2   i s   d i r e c t e d   to   a  

more  s o p h i s t i c a t e d   a u t o m a t i c   t y p e   s l i c e   a d j u s t i n g   m e -  

c h a n i s m .   The  s l o t   a p e r t u r e   a t   t h e   s l i c e   is   made  v a r i a b l y  

a d j u s t a b l e   a l o n g   t h e   l e n g t h   by  a d j u s t i n g   m e c h a n i s m s  

w h i c h   a r e   c o n t r o l l e d   d i r e c t l y   or  i n d i r e c t l y   by  s e r v o -  

i n t e g r a t o r s   e a c h   c o n s i s t i n g   of  a  s e r v o - o p e r a t i o n a l  

a m p l i f i e r   h a v i n g   i t s   o u t p u t   c o n n e c t e d   to   a  s e r v o - m o t o r  

t h e   s h a f t   of  w h i c h   m o u n t s   a  t a c h o m e t e r   w h i c h   f e e d s   b a c k  

i n f o r m a t i o n   to   t h e   i n p u t   of  an  a m p l i f i e r   w h i c h   u l t i m a t e -  

ly  r e a d j u s t s   t h e   s l o t   o p e n i n g .  

U.S .   P a t e n t   No.  3 , 9 0 2 , 9 6 1   in  w h i c h   one  of  t h e  

p r e s e n t   c o i n v e n t o r s   was  a  c o p a t e n t e e   d e s c r i b e s   a  p a p e r -  

m a k i n g   m a c h i n e   h a v i n g   a  s l i c e   l i p   c o n s t r u c t i o n   f o r   c o n -  

t r o l l i n g   t h e   t r a j e c t o r y   of  s t o c k   e m e r g i n g   f rom  t h e   h e a d -  

box  s l i c e   by  d e f l e c t i n g   t h e   s t o c k   s t r e a m   d o w n w a r d l y  

a g a i n s t   t h e   f o r m i n g   w i r e   and  c h a n g i n g   t h e   d e f l e c t i o n  

w i t h   c h a n g e   in  s i z e   of  s l i c e   o p e n i n g   to   m a i n t a i n   a n  

o p t i m u m   s l i c e   s t r a i n   a n g l e   r e l a t i v e   to   t h e   w i r e .  



In  U.S.   P a t e n t   No.  3 , 1 6 7 , 4 7 0   t h e r e   i s   d e s c r i b e d   a  

p a p e r   m a c h i n e   h e a d b o x   h a v i n g   an  a d j u s t a b l e   s l i c e   w h i c h   i s  

a d j u s t a b l e   h o r i z o n t a l l y   and  v e r t i c a l l y .   The  v e r t i c a l   a d -  

j u s t m e n t   is   a c c o m p l i s h e d   by  c h a n g i n g   t h e   p o s i t i o n i n g   o f  

a  p l u r a l i t y   of  c l amp   b l o c k s   w h i l e   h o r i z o n t a l   a d j u s t m e n t  

is   a c c o m p l i s h e d   by  a  p i v o t a l   m o u n t i n g .  

Mehlman  e t   a l   U.S .   P a t e n t   No.  3 , 5 4 2 , 6 4 5   d e s c r i b e s  

a  p a p e r m a k i n g   m a c h i n e   w i t h   an  a d j u s t a b l e   s l i c e   l i p   u t i l i -  

z i n g   s c r e w   a d j u s t i n g   m e c h a n i s m s ,   e a c h   s c r e w   h a v i n g   t w o  

r a t c h e t   w h e e l s   w h i c h   a r e   a d a p t e d   to   be  e n g a g e d   by  a  p a w l  

c o n n e c t e d   to  an  e l e c t r i c a l   s o l e n o i d ,   one  s o l e n o i d   o p e r a -  

t i n g   to  t u r n   t h e   s c r e w   in  one  d i r e c t i o n   and  t h e   o t h e r   t o  

t u r n   i t   in  t h e   o p p o s i t e   d i r e c t i o n .  

U.S .   P a t e n t   No.  3 , 5 5 6 , 9 3 5   p r o v i d e s   f o r   an  a d j u s -  

t a b l e   p r e s s u r e   n o z z l e   w i t h   means   f o r   a d j u s t i n g   t h e   c o n -  

v e r g e n c e   a n g l e s   or  v e r t i c a l   t a p e r s   in  t h e   n o z z l e   a p p r o a c h  

c h a n n e l s .  

U.S .   P a t e n t   No.  3 , 5 7 5 , 7 9 9   p r o v i d e s   an  a d j u s t a b l e  

s l i c e   o p e n i n g   w h i c h   i s   a c h i e v e d   by  p r o v i d i n g   a  t u r n b u c k l e  

a s s e m b l y   i n c l u d i n g   a  t h r e a d e d   a d j u s t i n g   rod   s e c u r e d   to   t h e  

u p p e r   l i p   of  t h e   s l i c e   o p e n i n g ,   and  a  t u r n b u c k l e   s l e e v e  

member  w h i c h   t h r e a d e d l y   e n g a g e s   t h e   a d j u s t i n g   rod   to   move  

t h e   a d j u s t i n g   rod  v e r t i c a l l y   and  t h e r e b y   a d j u s t   t h e   u p p e r  

l i p   of  t h e   s l i c e   o p e n i n g .  

U.S.   P a t e n t   No.  3 , 7 0 3 , 4 3 6   d e s c r i b e s   a  h e a d b o x   i n  

w h i c h   t he   s l i c e   o p e n i n g   d i m e n s i o n   is   c o n t r o l l e d   in  r e s -  

p o n s e   to  s i g n a l s   c o r r e s p o n d i n g   to   t h e   t o t a l   h e a d   of  f l u i d  

in  t h e   h e a d b o x ,   t h e   r a t e   of  f l o w   of  t h e   s u s p e n s i o n   i n t o  

t h e   h e a d b o x ,   and  t h e   s p e e d   of  t h e   f o r m i n g   w i r e   w h i c h  

i s s u e s   f rom  t h e   h e a d b o x   s l i c e .   The  s l i c e   o p e n i n g   is   c o n -  

t r o l l e d   in  an  a n t i c i p a t o r y   m a n n e r   to  c o m p e n s a t e   f o r   t h e  

s low  r e s p o n s e   of  t h e   t o t a l   h e a d   in  t h e   h e a d b o x   to   c h a n g e s  

o c c u r r i n g   in  r e s p o n s e   to  s l u r r y   mass  f l o w   r a t e   i n t o   a n d  

o u t   of  t h e   h e a d b o x .  

U.S .   P a t e n t   No.  3 , 7 3 8 , 9 1 0   d e s c r i b e s   a  n o z z l e   a d -  

j u s t i n g   a r r a n g e m e n t   f o r   a  p a p e r m a k i n g   m a c h i n e   h e a d b o x .  

The  s t r u c t u r e   i n c l u d e s   a  c y l i n d r i c a l   h e a r i n g   w h i c h   i s  



s u p p o r t e d   by  a  w a l l   s t r u c t u r e   on  t h e   h e a d b o x   f o r   r o t a -  

t i o n   a b o u t   a  h o r i z o n t a l   a x i s .   The  u p s t r e a m   edge   of  t h e  

u p p e r   l i p   of  t h e   s t o c k   d i s c h a r g e   n o z z l e   is   j o u r n a l e d   i n  

a  s o c k e t   d e f i n e d   in  t h e   o u t e r   p e r i p h e r y   of  t h e   c y l i n -  

d r i c a l   b e a r i n g   f o r   s u p p o r t i n g   t h e   u p s t r e a m   edge   of  t h e  

u p p e r   l i p   r e l a t i v e   to   t h e   b e a r i n g .   A  l i n k a g e   c o n n e c t e d  

to  t h e   c y l i n d r i c a l   b e a r i n g   r o t a t e s   t h e   b e a r i n g   a b o u t  

i t s   c e n t r a l   a x i s   and  moves  t h e   u p p e r   l i p ,   t h e   u p s t r e a m  

and  d o w n s t r e a m   e d g e s   t h e r e o f   m o v i n g   a l o n g   p a t h s   e a c h  

h a v i n g   a  h o r i z o n t a l   c o m p o n e n t .  

A n o t h e r   a d j u s t a b l e   s l i c e   l i p   i s   d i s c l o s e d   i n  

U.S .   P a t e n t   No.  3 , 9 9 4 , 7 7 3 .   T h a t   p a t e n t ,   h o w e v e r ,   d e a l s  

p r i m a r i l y   w i t h   a  means   f o r   m e a s u r i n g   t h e   v e r t i c a l   d i s -  

p l a c e m e n t   of  t h e   u p p e r   s l i c e   l i p   as  a  r e s u l t   of  s i g n a l s  

g e n e r a t e d   by  r e l a t i v e   v e r t i c a l   m o v e m e n t   b e t w e e n   t h e  

u p p e r   and  l o w e r   s l i c e   l i p s .  

U.S .   P a t e n t   No.  3 , 9 7 6 , 5 3 9   d e s c r i b e s   an  a d j u s t i n g  

s t r u c t u r e   f o r   t h e   u p p e r   l i p   of  a  s l i c e   i n c l u d i n g   a  

s u p p o r t   s t r u c t u r e   w h i c h   has   an  e l o n g a t e d   s u b s t a n t i a l l y  

h o r i z o n t a l   l o w e r   r e g i o n   s i t u a t e d   a d j a c e n t   an  u p p e r   l i p  

of  t h e   s l i c e .   An  e l o n g a t e d   s t r i p   e x t e n d s   a l o n g   t h e   l o -  

wer  r e g i o n   of  t h e   s u p p o r t   s t r u c t u r e   and  p r o j e c t s   d o w n -  

w a r d l y   b e y o n d   t h e   l o w e r   r e g i o n   w h e r e   t h e   s t r i p   t e r m i -  

n a t e s   in  an  e l o n g a t e d   s u b s t a n t i a l l y   h o r i z o n t a l   f r e e  

edge   w h i c h   d e f i n e s   t h e   u p p e r   l i p   of  t h e   s l i c e .   An  e l o n -  

g a t e d   p l a t e   w h i c h   i s   s i t u a t e d   in  f r o n t   of  a n d  a d j a c e n t  

t h e   f r o n t   s u p p o r t   s t r u c t u r e   p r o v i d e s   s t r u c t u r e   f o r   a d -  

j u s t i n g   t h e   s t r i p .  

O t h e r   p a t e n t   d i s c l o s u r e s   d e a l i n g   w i t h   a d j u s t a b l e  

s l i c e   s t r u c t u r e s   w i l l   be  f o u n d   in  U.S .   P a t e n t s   N o s .  

4 , 0 0 8 , 1 2 3 ;   4 , 0 8 9 , 7 3 9 ;   4 , 3 2 6 , 9 1 6   and  4 , 3 7 3 , 9 9 3 .  

The  a s s i g n e e   of  t he   p r e s e n t   a p p l i c a t i o n   m a r k e t s  

a  s l i c e   l i p   a d j u s t e r   w h i c h   is   d e s c r i b e d   in  m a n u a l  

J 0 0 6 - 1 0 0 0 4 ,   d a t e d   F e b r u a r y   1978.   T h i s   m a n u a l   d e s c r i b e s  

t h e   h e a d b o x   s l i c e   l i p   and  s l i c e   l i p   a d j u s t e r s   w h i c h  



have   become   q u i t e   c o n v e n t i o n a l   in  t h e   f i e l d .   The  s l i c e   l i p  

i s   a d j u s t e d   by  means   of  a  s e r i e s   of  a d j u s t e r s   s p a c e d   a c r o s s  

t h e   w i d t h   of  t h e   s l i c e   b o d y .   The  s l i c e   l i p   i s   h e l d   i n  

p o s i t i o n   a g a i n s t   t h e   s l i c e   body   w i t h   a  s p r i n g l o a d e d   a d j u s t i n g  

arm.  A  s p r i n g   p r e s s e s   a  hook  p o r t i o n   on  t h e   a d j u s t i n g   a r m  

i n t o   a  g r o o v e   of  t h e   s l i c e   l i p   w h i c h   f o r m s   a  s e a t   w i t h   t h e  

hook  p o r t i o n   and  k e e p s   t h e   l i p   in  c o n t a c t   w i t h   t h e   s l i c e  

b o d y .   The  s p r i n g - l o a d e d   a d j u s t i n g   arm  a l l o w s   f o r   m o v e m e n t  

of  t h e   s l i c e   l i p   to   a  r e l a t i v e l y   s m a l l   e x t e n t   ( 0 . 3 8 1 m m  

or  s o ) .  

I t   ha s   b e e n   f o u n d   in  p r a c t i c e   t h a t   b e c a u s e   of   t h e  

f o r c e s   i n v o l v e d   in  m o v i n g   t h e   s l i c e   l i p ,   t h e   s l i c e - a d j u s t i n g  

arm  c o m p r e s s e s   t h e   s p r i n g ,   c a u s i n g   t h e   arm  to   c r a w l   o u t   o f  

t h e   s l i c e   l i p   g r o o v e   t h e r e b y   r e n d e r i n g   a l l   arm  m e a s u r e m e n t s  

u s e l e s s .  

The  p r e s e n t   i n v e n t i o n   p r o v i d e s   a  means   f o r  

l i m i t i n g   t h e   d i s e n g a g e m e n t   of  t h e   s l i c e   a d j u s t i n g   arm  f r o m  

t h e   s l i c e   l i p   to   an  a c c e p t a b l e   a m o u n t ,   w h i l e   m a i n t a i n i n g  

p r o p e r   p r e s s u r e   a g a i n s t   t h e   s l i c e   l i p   a t   a l l   t i m e s .  

In  k e e p i n g   w i t h   t h e   p r e s e n t   i n v e n t i o n  ,   we  p r o v i d e  

a  t h r e a d e d ,   h e a d e d   b o l t   w h i c h   p a s s e s   t h r o u g h   an  a p e r t u r e  
in  t h e   a d j u s t i n g   arm  and  i s   r e c e i v e d   in   t h r e a d e d   e n g a g e m e n t  

in  t h e   s l i c e   b o d y .   A  p l u g   i s   r e c e i v e d   in  t h r e a d e d   e n g a g e -  
men t   a t   t h e   head   of  t h e   b o l t ,   and  a  c o m p r e s s e d   c o i l   s p r i n g  

a c t s   b e t w e e n   t h e   p l u g   and  t h e   a d j u s t i n g   arm  u r g i n g   t h e  

a d j u s t i n g   arm  t o w a r d   t h e   s l i c e   l i p .   A  t u b e   h a v i n g   an  i n t e r -  

n a l l y   t h r e a d e d   p o r t i o n   r e c e i v e s   t h e   p l u g   in  t h r e a d e d  

e n g a g e m e n t   a t   one  end ,   and  t h e   o p p o s i t e   end  of  t h e   t u b e  

i s   s p a c e d   f rom  t h e   a d j u s t i n g   arm  by  a  s m a l l   p r e d e t e r m i n e d  

c l e a r a n c e .   L o c k i n g   means   a r e   p r o v i d e d   to   l o c k   t h e   t u b e   i n  

an  a d j u s t e d   p o s i t i o n   r e l a t i v e   to   t h e   p l u g .  

A  f u r t h e r   d e s c r i p t i o n   of  t h e   p r e s e n t   i n v e n t i o n  

w i l l   be  made  in   c o n j u n c t i o n   w i t h   t h e   a t t a c h e d   s h e e t   o f  

d r a w i n g s   in   w h i c h :  

F i g .   1  i s   a  v i e w   in  p e r s p e c t i v e   of  a  s l i c e   l i p  

a d j u s t e r   m e c h a n i s m   a c c o r d i n g   to  t h e   p r e s e n t   i n v e n t i o n ;  

F i g .   2  i s   a  f r a g m e n t a r y   v i e w   p a r t l y   in   e l e v a t i o n  

and  p a r t l y   in  c r o s s   s e c t i o n   of   t h e   s l i c e   l i p   a d j u s t e r  

in  p o s i t i o n   a t   t h e   s l i c e   of  t h e   h e a d b o x   f e e d i n g   a  f i b e r  



s u s p e n s i o n   o n t o   a  f o r m i n g   w i r e ;  

F i g .   3  i s   an  e n l a r g e d   v i e w   in  c r o s s   s e c t i o n   of  t h e  

i m p r o v e d   a d j u s t i n g   m e c h a n i s m   of  t h e   p r e s e n t   i n v e n t i o n ;  

a n d  

F i g .   4  i s   a  f r o n t   e l e v a t i o n a l   v i e w   of  t h e   d e v i c e  

shown  in  F i g .   3 .  

In  F i g .   1  r e f e r e n c e   n u m e r a l   10  i n d i c a t e s   g e n e r d l y  

a  s l i c e   l i p   a d j u s t e r   w h i c h   o p e r a t e s   on  a  s l i c e   b o d y  

i n c l u d i n g   a  v e r t i c a l   body  w a l l   11  and  an  u p p e r   s l i c e  

body  w a l l   12.  A  s l i c e   l i p   13  a b u t s   t h e   s l i c e   body  w a l l   12  

and  i s   m o v a b l e   s l i g h t l y   r e l a t i v e   t h e r e t o   f o r   p u r p o s e s   o f  

a d j u s t m e n t .  

A  s e r i e s   of  s p a c e d   a d j u s t e r s   14,  15  and  16  a r e  

p o s i t i o n e d   a l o n g   t h e   v e r t i c a l   body  w a l l   11  f o r   i n c r e m e n t a l  

a d j u s t m e n t   of  t h e   s l i c e   o p e n i n g .   The  a d j u s t e r s   14  t h r o u g h  

16  e a c h   have   an  a d j u s t i n g   arm  1 7 , 1 8   and  19,   r e s p e c t i v e l y ,  
t h e   s t r u c t u r e   o f  w h i c h   w i l l   be  e x p l a i n e d   in   a  s u c c e e d i n g  

p o r t i o n   of  t h i s   s p e c i f i c a t i o n .  

M i n u t e   a d j u s t m e n t s   of  t h e   s l i c e   o p e n i n g   a r e  

a c c o m p l i s h e d   by  m i c r o - a d j u s t e r s   2 0 , 2 1   and  22.  D i a l  

i n d i c a t o r s   2 3 , 2 4   and  25  i n d i c a t e   t h e   m o v e m e n t   of  t h e   a r m  

i n  h u n u r e d t i i s   of  a  mm.  The  m i c r o - a d j u s t m e n t   i s   m a d e  

by  means   of  a d j u s t i n g   k n o b s   2 6 , 2 7   and  2 8 .  

As  s e e n   in  F i g .   2,  t h e   s l i c e   body  w a l l   12  

c o o p e r a t e s   w i t h   a  l o w e r   s l i c e   w a l l   29  to   d e t e r m i n e   t h e  

o p e n i n g   of  t h e   s l i c e   and  t h u s   t h e   f l o w   f rom  t h e   h e a d b o x  

o n t o   a  f o r m i n g   w i r e   30  t r a i n e d   a b o u t   a  r o l l   31  f o r   c o n t r o l  

of  t h e   s h e e t   p r o f i l e .  

The  s p e c i f i c   i m p r o v e m e n t s   of  t h e   p r e s e n t   i n v e n -  

t i o n   a r e   b e s t   i l l u s t r a t e d   in  F i g s .   3  and  4  of  t h e   d r a w i n g s .  

In  F i g .   3  t h e r e   i s   shown  t h e   a d j u s t i n g   arm  17  h a v i n g   a n  

a p e r t u r e   32  e x t e n d i n g   t h e r e t h r o u g h .   P a s s i n g   t h r o u g h   t h e  

a p e r t u r e   i s   a  b o l t   33  h a v i n g   a  t h r e a d e d   end  p o r t i o n   34 

r e c e i v e d   w i t h i n   a  t h r e a d e d   b o s s   in  a  s t i f f e n e r   35  f i x e d l y  

s e c u r e d   to   t h e   v e r t i c a l   body  w a l l   1 1 .  

The  l o w e r   end  of  t h e   a d j u s t i n g   arm  17  i s   f o r m e d  

w i t h   a  hook  p o r t i o n   36  w h i c h   i s   a r r a n g e d   to  be  r e c e i v e d  

in  a  g r o o v e   37  f o r m e d   in  t h e   s l i c e   l i p   1 3 .  



The  hook  p o r t i o n   36  i s   h e l d   in  t h e   g r o o v e   37  b y  
t h e   a c t i o n   of  a  c o i l   s p r i n g   38  l o c a t e d   w i t h i n   a  t u b e   3 9 .  

One  end  of  t h e   c o i l   s p r i n g   38  i s   b o t t o m e d   a g a i n s t   a  
w a s h e r   40  w h i c h   s u r r o u n d s   t h e   a p e r t u r e   32.  The  o p p o s i t e  
end  of  t h e   s p r i n g   38  p r e s s e s   a g a i n s t   a  p l u g   41  w h i c h   h a s  

i t s   o u t e r   p e r i p h e r y   in  t h r e a d e d   e n g a g e m e n t   w i t h   i n t e r n a l  

t h r e a d s   of  t h e   t u b e   3 9 . T h e   i n n e r   d i a m e t e r   of  t h e   p l u g   4 1  

i s   a l s o   t h r e a d e d   to   a c c o m m o d a t e   a  t h r e a d e d   end  p o r t i o n   42 

l o c a t e d   in  c l o s e   p r o x i m i t y   to   a  h e a d e d   end  p o r t i o n   43  

of  t h e   b o l t   3 3 .  

The  h e a d e d   end  43  of  t h e   b o l t   i n c l u d e s   a  s o c k e t   44  

to  r e c e i v e   a  s u i t a b l e   w r e n c h   f o r   a d j u s t i n g   t h e   p o s i t i o n  
of  t h e   b o l t   33.  The  p l u g   41  has   f l a t   p o r t i o n s   45  w h i c h  

a r e   a d a p t e d   to   be  e n g a g e d   by  an  a d j u s t a b l e   w r e n c h   or  t h e  

l i k e .   Fo rmed   in  t h e   t u b e   39  i s   a  p l u r a l i t y   of  p e r i p h e r a l l y  

s p a c e d   s l o t s   46.  Movemen t   of  t h e   t u b e   a l o n g   t h e   p l u g   4 1  

i s   t h u s   a c c o m p l i s h e d   by  means   of  a  s p a n n e r   w r e n c h   or  t h e  

l i k e   e n g a g i n g   t h e   s l o t s   4 6 .  

The  h e a d e d   end  p o r t i o n   43  of  t h e   b o l t   33  a c t s  

a g a i n s t   a  l o c k i n g   w a s h e r   47  w h i c h   has   a  t i n e   48  a r r a n g e d  

to  be  r e c e i v e d   in  t h e   s l o t s   4 6 .  

A  s e t   s c r e w   49  i s   p r o v i d e d   t h r o u g h   t h e   a d j u s t i n g  

arm  17  and  i s   a r r a n g e d   to   a b u t   t h e   s t i f f e n e r   35  of  t h e  

s l i c e   c h a m b e r .   The  a b u t m e n t   of  t h e   s e t   s c r e w   49  w i t h   t h e  

s t i f f e n e r   35  l e a v e s   a  c l e a r a n c e   l a b e l e d   "a"  w h i c h   i s  

t y p i c a l l y   a b o u t   0 . 0 2 5 4   mm. 

The  s t r u c t u r e   shown  in  F i g s .   3  and  4  l i m i t s   t h e  

d i s e n g a g e m e n t   of  t h e   s l i c e   a d j u s t i n g   arm  1 7 , 1 8   and  19  f r o m  

t h e   s l i c e   l i p   13  to  an  a c c e p t a b l e   a m o u n t ,   w h i l e   m a i n t a i n i n g  

p r o p e r   p r e s s u r e   a g a i n s t   t h e   s l i c e   l i p   13  a t   a l l   t i m e s .  

By  p r o p e r   a d j u s t m e n t   of  t h e   p o s i t i o n   of  t h e   b o l t   33,  t h e  

t u b e   39,  and  t h e   p l u g   41,  t h e   c l e a r a n c e   l a b e l e d   " b "  

b e t w e e n   t h e   end  of  t h e   t u b e   39  and  t h e   f r o n t   s u r f a c e   of  t h e  

a d j u s t i n g   arm  17  can   be  c o n t r o l l e d   w i t h i n   p r e c i s e   l i m i t s ,  

on  t h e   o r d e r   of  0 . 0 2 5 4   mm.  The  t i n e   48  of  l o c k   w a s h e r   47 

can  t h e n   be  u s e d   to   l o c k   t h e   t u b e   39  in  p l a c e   to   p r e v e n t  

t h e   c l e a r a n c e   "b"  f rom  c h a n g i n g .  

I t   w i l l   be  s e e n   t h a t   t h e   p r e s e n t   i n v e n t i o n   t h u s  



p r o v i d e s   an  e f f e c t i v e   arm  d i s e n g a g e m e n t   l i m i t i n g   m e a n s  

f o r   t h e   a d j u s t i n g   arm  f rom  t h e   s l i c e   l i p   w h i l e   m a i n t a i n i n g  

p r o p e r   p r e s s u r e   a g a i n s t   t h e   s l i c e   l i p   a t   a l l   t i m e s .  

I t   w i l l   be  e v i d e n t   t h a t   v a r i o u s   m o d i f i c a t i o n s  

can   be  made  to   t h e   d e s c r i b e d   e m b o d i m e n t s   w i t h o u t   d e p a r t i n g  
f rom  t h e   s c o p e   of  t h e   p r e s e n t   i n v e n t i o n .  



1.  In  a  p a p e r m a k i n g   m a c h i n e   f o r   d e p o s i t i n g   a  f i b e r  

s u s p e n s i o n   o n t o   a  f o r m i n g   w i r e   t h r o u g h   a  s l i c e   o p e n i n g   o f  

a d j u s t a b l e   d i m e n s i o n ,   a  s l i c e   b o d y ,   a  s l i c e   l i p   a b u t t i n g  

s a i d   s l i c e   body  and  m o v a b l e   r e l a t i v e   t h e r e t o ,   an  a p e r t u r e d  

a d j u s t i n g   arm,   e n g a g e m e n t   means   i n t e r c o n n e c t i n g   s a i d   a d j u s t -  

ing   arm  and  s a i d   s l i c e   l i p ,   a  t h r e a d e d ,   h e a d e d   b o l t   p a s s i n g  

t h r o u g h   t h e   a p e r t u r e   in  s a i d   a d j u s t i n g   arm  and  r e c e i v e d  

in  t h r e a d e d   e n g a g e m e n t   in   s a i d   s l i c e   b o d y ,   a  p l u g   r e c e i v e d  

in  t h r e a d e d   e n g a g e m e n t   a t   t h e   head   of  s a i d   b o l t ,   a  c o m -  

p r e s s e d   s p r i n g   a c t i n g   b e t w e e n   s a i d   p l u g   and  s a i d   a d j u s t i n g  

arm,  a  t u b e   h a v i n g   an  i n t e r n a l l y   t h r e a d e d   p o r t i o n   r e c e i v i n g  

t h e   p l u g   in  t h r e a d e d   e n g a g e m e n t   a t   one  end  t h e r e o f ,   t h e  

o p p o s i t e   end  of  s a i d   t u b e   b e i n g   s p a c e d   f rom  s a i d   a d j u s t i n g  

arm  by  a  s m a l l   p r e d e t e r m i n e d   c l e a r a n c e ,   and  l o c k i n g   m e a n s  

l o c k i n g   s a i d   t u b e   in  an  a d j u s t a b l e   p o s i t i o n   r e l a t i v e   t o  

s a i d   p l u g .  

2.  A  m a c h i n e   a c c o r d i n g   to   c l a i m   1  in  w h i c h :   s a i d  

e n g a g e m e n t   means   c o m p r i s e s   a  g r o o v e   in  s a i d   s l i c e   l i p  
and  a  hook  p o r t i o n   on  s a i d   a d j u s t i n g   arm  w h i c h   f i t s   i n t o  

s a i d   g r o o v e .  
3.  A  m a c h i n e   a c c o r d i n g   to   c l a i m   1  w h e r e i n :   s a i d  

t u b e   has   p e r i p h e r a l l y   s p a c e d   s l o t s   f o r m e d   t h e r e i n ,   a n d  

s a i d   l o c k i n g   means   i n c l u d e s   a  l o c k i n g   w a s h e r   h a v i n g   a  t i m e  

a r r a n g e d   to  be  r e c e i v e d   in   s a i d   s l o t s .  

4.  A  m a c h i n e   a c c o r d i n g   to   c l a i m   1  w h i c h   i n c l u d e s  

l i m i t   means   l i m i t i n g   t h e   e x t e n t   to  w h i c h   s a i d   a d j u s t i n g  

arm  can   a p p r o a c h   s a i d   s l i c e   b o d y .  

5.  In  a  p a p e r m a k i n g   m a c h i n e   f o r   d e p o s i t i n g   a  f i b e r  

s u s p e n s i o n   o n t o   a  f o r m i n g   w i r e   t h r o u g h   a  s l i c e   o p e n i n g  

of  a d j u s t a b l e   d i m e n s i o n ,   a  s l i c e   b o d y ,   a  s l i c e   l i p   a b u t t i n g  

s a i d   s l i c e   body  and  m o v a b l e   r e l a t i v e   t h e r e t o ,   s a i d   s l i c e  

l i p   h a v i n g   a  g r o o v e   t h e r e a l o n g ,   an  a p e r t u r e d   a d j u s t i n g  

arm  e x t e n d i n g   s u b s t a n t i a l l y   p e r p e n d i c u l a r   r e l a t i v e   to   s a i d  

s l i c e   l i p   and  h a v i n g   a  hook   p o r t i o n   r e c e i v e d   in  s a i d   g r o o v e ,  

a  t h r e a d e d   b o l t   p a s s i n g   t h r o u g h   t h e   a p e r t u r e   in  s a i d  

a d j u s t i n g   arm  and  r e c e i v e d   in   t h r e a d e d   e n g a g e m e n t   in   s a i d  

s l i c e   b o d y ,   s a i d   b o l t   h a v i n g   an  e n l a r g e d   h e a d e d   e n d ,  

a  p l u g   r e c e i v e d   in   t h r e a d e d   e n g a g e m e n t   w i t h   s a i d   b o l t   a t  



t h e   h e a d e d   end  of   s a i d   b o l t ,   a  c o m p r e s s e d   c o i l   s p r i n g   h a v i n g  

one  end  b o t t o m e d   a g a i n t   t h e   i n n e r   end  of  s a i d   p l u g   and  i t s  

o p p o s i t e   end  a c t i n g   a g a i n s t   s a i d   a d j u s t i n g   arm  to  u r g e   s a i d  

hook  p o r t i o n   i n t o   f i r m l y   s e a t e d   r e l a t i o n   w i t h i n   s a i d   g r o o v e  
of  s a i d   s l i c e   l i p ,   a  t u b e   h a v i n g   an  i n t e r n a l l y   t h r e a d e d  

p o r t i o n   r e c e i v i n g   s a i d   p l u g   in  t h r e a d e d   e n g a g e m e n t   a t   o n e  

end  t h e r e o f ,   t h e   o p p o s i t e   end  of  s a i d   t u b e   b e i n g   s p a c e d  

f rom  s a i d   a d j u s t i n g   arm  by  a  s m a l l   p r e d e t e r m i n e d   c l e a r a n c e ,  

s a i d   t u b e   h a v i n g   p e r i p h e r a l l y   s p a c e d   s l o t s   f o r m e d   t h e r e i n ,  

and  a  l o c k i n g   w a s h e r   d i s p o s e d   b e t w e e n   s a i d   p l u g   and  t h e  

h e a d e d   end  of  s a i d   b o l t ,   s a i d   w a s h e r   h a v i n g   a  r a d i a l l y  

e x t e n d i n g   t i n e   t h e r e o n   a r r a n g e d   to   be  r e c e i v e d   in  s a i d  

s l o t s   in  s a i d   t u b e   to   l o c k   s a i d   t u b e   in  a  p r e d e t e r m i n e d  

p o s i t i o n .  
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